Abstract
Introduction 0.5 L of melted ice core. Enrichment was performed by mixing 25 mL of pre-154 filtered seawater with 1 mL of L1 (Guillard and Hargraves, 1993) or PCR-S11 155 culture medium (Rippka et al., 2000) (media recipes at http://roscoff-culture-156 collection.org/protocols/media-recipes). Diatom proliferation was prevented in 157 some cultures by the addition of GeO 2 (Sigma-Aldrich, 158 France) at 9.6µM.
159
Isolation from enriched samples was performed by single cell pipetting or by 160 FCM cell sorting using a FACSAria cytometer (Becton Dickinson, San José, CA, 161 USA). In order to prevent cell damage, cells were sorted in K medium (Keller 162 et al., 1987) with 0.01% BSA concentration as described previously (Marie et al., 163 2017).
164
For serial dilution either 500 or 50 µL of water sample was added to 15 tal conditions for each strain are reported in Supplementary Data S1.
174
Cultures were screened and de-replicated by optical microscopy and partial
175
18S rRNA sequences (see below). We aimed to keep, whenever possible, one 176 strain of each taxon per sampling day and per depth. After de-replication, 416 177 strains were added to the Roscoff Culture Collection (http://www.roscoff-culture-178 collection.org) of which 276 were chosen to be described in this paper based on
179
18S rRNA sequence quality and reliability of culture growth.
180

Molecular analyses
181
Strains were identified using the V4 region of the 18S rRNA gene. DNA was Chlorophyceae and Cryptophyceae, we did not recover any strains corresponding 231 to novel 18S rRNA sequences ( Figure S1 ).
232
Phylogenetic analysis of culture diversity with an uncultured Cylindrotheca sequence from the Arctic (GenBank JF698839).
243
The sequence of Cylindrotheca sp. RCC5216, also isolated from an IC ice 244 core sample (Supplementary Data S1), differed from that of Cylindrotheca sp.
245
RCC5463 by two base pairs. Cells of RCC5216 are curved to sigmoid forming 246 coarse aggregates, with 17-20 µm apical and ∼ 4 µm transpical axes ( Figure 3B ).
247
The Fragilariopsis cylindrus genotype represented by RCC5501 groups 17 Figure 3U ).
254
Navicula ramosissima strain RCC5373 was retrieved from an ice core sample 255 from the pre-bloom period and shared 100% similarity with Navicula ramosissima 256 strain TA439 from the Yellow Sea and Navicula sp. strain ECT3499 obtained from (Figure 4 ). Cells have ∼ 3 µm apical and 5 µm 273 pervalvar axes. They are solitary or form short chains ( Figure 3AC ).
274
The Naviculales genotype represented by RCC5387 contains four strains from
275
IC water and ice samples (Supplementary Data S1). Its sequence has low simi-276 larity to sequences from GenBank or to the genotype represented by RCC5564,
277
sharing only 96.9% similarity with strain CCMP2297 (Naviculales) (Figure 4 ).
278
Cells are elongated, mainly solitary, with up to 6 µm apical and 3 µm pervalvar 279 axes ( Figure 3K ).
280
The Nitzschia sp. genotype represented by RCC5489 contains three strains Figure 3N ).
299
Nitzschia sp. RCC5458 was also retrieved from an ice sample from the pre-300 bloom period and its sequence is 98.1% similar to Nitzschia sp. strain KSA2015- to the other Nitzschia strains isolated here ( Figure 3W ).
9
The Pseudo-nitzschia arctica genotype represented by RCC5469 contains 311 nine strains of the recently described P. arctica (Percopo et al., 2016) , all orig-
312
inating from IC (Supplementary Data S1). Their sequence is 100% similar to P.
313
arctica RCC2004 (Figure 4 ), a potentially endemic species with a wide distribu-314 tion in the Arctic (Balzano et al., 2017; Percopo et al., 2016) . Only solitary cells
315
were observed, with lanceolate shape in valvar view, measuring ∼ 50 µm and 3
316
µm for the apical and transapical axes, respectively ( Figure 3S ).
317
The Bacillariophyceae genotype represented by RCC5402 has two strains, 
346
Apical and transapical axes are ∼ 13 µm and 3 µm, respectively ( Figure 3AA ). 
365
Their sequence is 100% similar to RCC2270 Arcocellulus cornucervis ( Figure 5 ). ing sizes, forming straight or moderately curved colonies ( Figure 3Y ). E. groen- 
515
The Pelagophyceae genotype represented by RCC5251 contains three strains 516 from the peak of the bloom (Supplementary Data S1) and its representative se-517 quence shares 100% similarity with that of the undescribed Arctic Pelagophyceae 518 RCC2040 ( Figure 6B ). Cells are elongated with ∼ 7 µm in side view ( Figure 7B ).
519
Pelagophyceae strain RCC5488, isolated from an ice sample during bloom- 
539
Its sequence shares 100% similarity with Bathycoccus prasinos strain CCMP1898 540 from the Mediterranean Sea (Figure 8 ).
541
The Micromonas polaris genotype represented by RCC5239 regroups ten (Figure 8 ).
563
This strain was also lost and no images are available.
564
The Pyramimonas diskoicola / Pyramimonas gelidicola genotype represented and 6 µm wide with four flagella ( Figure 7E ).
591
Pyramimonas sp. RCC5483 strain was recovered from IC surface waters dur-
592
ing the pre-bloom phase and its sequence shares 100% similarity with that of the 593 Arctic strain RCC669 (Figure 8 ). This strain was lost and no images are available.
594
Pyramimonas sp. RCC5453 was isolated from an IC ice core sample during 595 the pre-bloom phase and its sequence matches with 99.7% similarity that of the
596
Arctic strain Pyramimonas sp. RCC1987. Cells are pear-like to round, from 4 to 597 7 µm long and with four flagella ( Figure 7K ).
598
Cryptophyta 599 The Rhodomonas sp. genotype represented by RCC5246 contains 14 strains col- two flagella, and a clearly visible furrow with rows of ejectisomes ( Figure 7R ).
614
Haptophyta 615 Pseudohaptolina sorokinii strain (RCC5270) was retrieved from IC water during 616 the peak of the bloom. Its sequence shares 100% similarity with that of the re- 
798
Navicula and Nitzschia representatives thrive in high abundance in the high salin-799 ity brine channels (Johnsen et al., 2018; Rózanska et al., 2009) . In the present 800 study, eight out of the sixteen genotypes retrieved solely from ice were pennate di- harbor different communities (Comeau et al., 2013; Majaneva et al., 2017) . The 821 same is true for the stages of ice formation (Kauko et al., 2018; Olsen et al., 2017) .
822
In the present work, ice core samples yielded most of the novel taxa, for all groups 823 from diatoms to green algae. It is important that culturing efforts continue in the
824
Arctic, as ongoing and predicted loss in ice coverage and thickness (Perovich
825
and Richter-Menge, 2009) will certainly impact plankton diversity, dynamics and 826 community structure (Blais et al., 2017; Comeau et al., 2011; Horvat et al., 2017) .
827
As the diversity within culture collections improves to reflect the complexity of 828 the environment, the increased amount of validated reference sequences will help 829 scientists to better access eukaryotic plankton distribution patterns across the Arc-
830
tic. In addition, the availability of polar strains will enable experimental studies 831 to observe physiological and metabolic impacts of current changes such as global 832 warming on polar phytoplankton communities. 1 "cultured" corresponds to genotypes which 18S rRNA sequence is 100% similar to that of a culture that has been isolated previously, "detected -uncultured" correspond to genotypes which 18S rRNA sequence is 100% similar to that of a sequence detected in the environment but for which no culture existed prior to this work and "undetected" corresponds to genotypes for which no 100 % similar 18S rRNA sequence had been detected previously in the environment. Overall diversity of the strains retrieved from ice and water samples assigned at the class level. Diatoms genera and most abundant strains are marked with as asterisk. The origin, sampling substrate and phase of the bloom from which they were recovered are provided along with their names and RCC code in Supplementary Data S1. When one genotype is represented by more than one strain, the number of strains is indicated between parenthesis. For the reference sequences, the strain (whenever available) and the Genbank ID number are displayed. Environmental sequences are marked in blue.
Figure 5. 18S rRNA phylogenetic tree of centric diatoms.
18S rRNA phylogenetic tree inferred by maximum likelihood (ML) analysis for centric diatoms strains. Legend is the same as in Figure 4 , using an alignment of 55 sequences with 593 positions. 18S rRNA phylogenetic tree inferred by maximum likelihood (ML) analysis for the Chlorophyta strains. Legend is the same as in Figure 4 , using an alignment of 70 sequences with 360 positions. Strain class distribution for the Amundsen cruise separated according to the method of isolation (cell sorting, serial dilution and single cell isolation) and sampling depth range. Figure S3 . Genotype as a function of isolation method.
Treemap of the number of strains isolated as function of the isolation method.
